A new cyclopeptide, grifficyclocin A (1), and a new aporphine alkaloid, griffinin (2) were isolated together with two known styryllactones from the stems of Goniothalamus griffithii. Their structures were identified spectroscopically and chemically. Among them, the griffinin (2) was isolated as the enol form in two tautomers, and the two known styryllactones, goniothalamin (3) and 8-O-acetylgoniotriol (4), showed selective in vitro antitumor activities.
Introduction
Goniothalamus griffithii is distributed mostly in southeast Asia. It is abundantly found in the tropical regions of China [1] . Because of its use as a folk medicine in India and Malaysia [2] , it has been studied chemically and five styryllactones have been isolated [3] . In recent years, study on the constituents of G. griffithii has been stimulated by the discovery of highly potent anticancer annonaceous acetogenins [4] and cytotoxic styryllactones [5] from Goniothalamus species or other plants of the Annonaceae family. Phytochemical investigations on G. griffithii have been reported by several different laboratories in China and new alkaloids [6] together with styryllactones have been isolated from this species [7] , [8] , [9] . In our investigation of the stems of G. griffithii, a new cyclopeptide, grifficyclocin A (1), and a new aporphine alkaloid, griffinin (2) , together with goniothalamin (3) [2] , [3] , 8-O-acetylgoniotriol (4) [10] , griffinam (5) [11] , pinocembrin (6) [12] , 1,7-dihydroxyxanthone (7) [13] , [14] were isolated. Griffinin (2) was obtained as the enol form in two tautomers, and only the two styryllactones, 3 and 4, showed selective in vitro antitumor activities.
Materials and Methods

General procedures
Melting points were taken on a Kofler melting point apparatus and optical rotations were measured on a Jasco P-1020 polarimeter. The UV spectra were obtained using a UV-210A spectrophotometer. The IR spectra were measured on a Perkin-Elmer-577 spectrophotometer. MS were performed on an Autospec-3000 spectrometer and EIMS run at 70 eV. 1 H-and 13 C-NMR spectra were recorded at 400 and 100 MHz, respectively, with a Bruker AM-400 spectrometer. Silica gel-H (Qingdao Marine Chemical and Industrial Factory, China) was used for column chromatography and pre-coated silica-G plates were employed for analytical TLC. 
Constituents from the Stems of Goniothalamus griffithii
Plant material
The stems of Goniothalamus griffithii Hook f. et. Thoms. were collected in August 1996, in Xishuangbanna, Yunnan Province, China. The plant was identified by Professor Guoda Tao and a voucher specimen was deposited in the Herbarium of Kunming Institute of Botany, Kunming, China, (accession number: Wangqiwu 78135).
Analysis of amino acids
The peptide sample was hydrolyzed in 6 M HCl at 120 8C for 24 hours in a sealed vial and the sample solutions were analyzed by amino acid analysis equipment (Hitachi 835-50). Standard samples of amino acids were purchased from Sigma Co Ltd. The test was performed by the Yunnan Key Laboratory of Animal Nutrition and Fodder, University of Yunnan Agriculture, China.
Bioassays
Live cancer cells were established by using tropan blue stain and cell generation was measured by means of the MTT method [15] . The steps are as follows: (1) 
Isolation and purification
Dried and powdered stems (5.0 kg) of Goniothalamus griffithii were extracted with ethyl alcohol (5 L 5) and concentrated. The extract (220 g) was dissolved in MeOH-H 2 O (1 : 9) (500 mL) and partitioned against petrol (300 mL 5), CHCl 3 (500 mL 5), respectively. After removal of the solvent, 60 g of brown resin was subjected to silica gel (400 g) chromatography eluting with a gradient petrol-EtOAc (7: 3) to EtOAc and the fractions collected (200 mL/per fraction). Fraction 1 ± 2 gave crystals of compound 6. Fraction 3 ± 4 gave compound 3 (80 mg), and fraction 5 gave 4 (25 mg), respectively, after chromatographic elution with petrol-EtOAc (1 : 1). H COSY and TOCSY spectra identified 1 as a peptide composed of eight amino acid residues: 1 glycine, 1 leucine, 1 isoleucine 1 phenylalanine and 4 prolines. Amino acid analysis ( Table 1 ) following hydrolysis of 1 at 120 8C with 6 N HCl showed that the compound contained the following amino acid residues: Gly (1 eq), Leu (1 eq), ile (1 eq), Phe (1 eq), pro (4 eq), and agreed with the analysis of the spectral data.
Considering the 16 degrees of unsaturation of the identified amino acid residues, the extra one degree of unsaturation strongly indicated that a cyclic moiety involved in the structure of 1. In chemical tests, 1 showed a negative reaction with ninhydrin but a positive test after hydrolysis with concentrated HCl. Thus, 1 was shown to be a monocyclic peptide.
Each a-methine (or methylene) proton and NH proton of all amino acid residues in 1 were accounted for by the HMQC-TOCSY spectrum, and each carbonyl group in the identified amino acid residues was assigned by analysis of the correlation between the corresponding carbonyls and a-CH protons in the HMBC spectrum ( Fig. 1) [17] . Though overlapping occurred, the d protons belonging to the four residues of proline were unambiguously assigned by careful examination of the HMQC and Finally, the amino acid sequence in 1 was determined by analysis of the correlation between the carbonyl groups and the neighboring NH groups in HMBC, and the correlation between NH, a-CH, and d-CH protons in the ROSEY spectra , as shown in Fig. 1 .
In the FAB-MS, the peak at m/z = 194 gave the linkage of Pro-Pro, and the cleavage at m/z = 251 of Pro-Pro-Gly supported the amino acid sequence derived from the NMR data. Moreover, the structure of grifficyclocin A was supported by the cleavages of 1.
Griffinin (2), which showed a positive reaction to the Dragendoff reagent, was obtained as orange needles. There were very similar spectral data between the two tautomers, griffiithdione (8) , together with the same plant species (Goniothalamus griffithii) from which the two compounds were obtained. All these facts suggested that 2 was the same kind of compound (oxoaporphine alkaloid) and possessed the same substitution pattern as shown in Fig. 2 H-NMR spectra. In addition, there were significant differences in the melting points between the two compounds (> 250 8C for 2 and 216 ± 218 8C for 8). These differences indicated that the hydroxy group at C-1¢ in 2 is replaced the carbonyl group at C-1¢ in 8. This arrangement was supported by the absorption band at 3500 cm ±1 in the IR spectrum, the signal at d = 11.15 ppm, (disappeared after exchanging with D 2 O) in the 1 H-NMR spectra; the HMBC together with NOESY spectra of 2 also supported the above assignments. Finally, griffinin (2) was determined to be as shown in Fig. 2 . Most ketones exist primarily in their keto forms like griffithdione (8) . However, the griffinin (2), the enol form, is structurally arranged for internal hydrogen bonding, which helps stabilize this tautomer [18] . Goniothalamin (3) and 8-O-acetylgoniotriol (4) showed selective in vitro activities against cancer cell lines ( Table 3) . Goniothalamin showed the same or better inhibitory effects against the Fig. 2 Structures of compounds 2, 3, 4 and 8. 
